(i9)ie^aMRff^«i^ia 
mmmmm 

(43) B^^^B 
2004^3^4 9(04.03.2004) 




PCX 



(10) mm^ 
WO 2004/017996 Al 



(51) A61K 45/00, 3 1/16, 31/167, 31/19, 

31/4045, 31/4406, 38/55, A61P 19/02, 43/00 



PCT/JP2003/0 10460 
2003 ^8 ^ 19 Q (19.08.2003) 



(21) ll^tl3J®§-^: 

(22) S^ttiSIQ: 

(25) mtsamomm: 

(26) Sl^^ilOtig: 

(30) S^^^-^z 
#Ei2002-239203 



2002 ^8 ^ 20 0 (20.08.2002) JP 



(71) ti\mx(^m^t^<±x<oi^^m\z-Di^x): \h:t\^ 

aUtt^^tt (YAMAIMOUCHI PHARMACEUTICAL 
CO., LTD,) [JP/JP]; =r 103-8411 +*E B*8 

:^m:^T g 3 S 1 ^^ Tokyo (JP). 



(72) 
(75) 



M/VJl,Noboru) [JP/JP]; T305-8585 S^tSU < If rfi i^l 
2 1 Lij;5:F^M^»5e#ttl^ Ibamki (JP). S?^ 
fees (SHrNDOU^obuakl) [JP/JP]; =f 305-8585 3£lSft 

(JP). ^ffl * (TERADA,Yoh) [JP/JP]; =r 305-8585 3^ttE 

Ibaraki (JP). 



(74) ftSA::l^^H. ^(NAGAI^Shozo et al.); T 174- 
86l2 m^flS fiiiE MfflHT S 1 7Si^iUii^S 
l!l=l*S#a Tokyo (JP). 

(81) Jt^ a ^Srt): AE, AG, AL, AM. AT, AU. AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, H, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NI, NO, 
NZ. OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, 
SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, 
VN, YU. ZA. ZM, ZW. 

(84) mOu^): ARIPO (GH, GM, KE, LS, MW, MZ, 
SD, SL, SZ, TZ, UG, ZM, ZW), 3.— =y v (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — P 
(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, H, FR, GB, 
GR, HU, IE, IT. LU, MC. NL, PT. RO, SE. SI. SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN. GQ, GW, 
ML, MR, NE, SN, TD, TG). 



(54) Title: ARTORODIAL CARTHAGE EXTRACELLU1.AR MATRIX DEGRADAHON INmBITOR 

c^ 

On (54)*Bfla)«ft: |||fi5«'&*HflSHV h«j^X5^»ffiS«l 

r- 

(57) Abstract: An arlhrodial cartilage exLracellular matrix degradation inhibitor, which contains a compound inhibiting histone 
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m m m 



^ ^ l/^ V - A^ia T kT. h > iiiT^hy H2A, H2B, H3, H4 ^tl^fl 2 ^'f-'f'Oi)^ ^ 

fig-g) 8»#) <h DNA t7!)m^m^rzmTti^'^\ h > N*«fci¥iaET§iE«§^ 

^V-AJiiSi^(^WD&^n:^c4^^,T#^EbTl^i^ (Wolffe,A.P. et al CeU 84, 817-819, 

1996). mmr'itiR'f-0^^Rj^^i}m^^rc^\z.it^(Dmm^mnrc^wjzLx. 
Tji^^mf-a^ DNA \zmmr^^^^ \z't^ ZL htim-m-c-^^o nmmm-^fvz\,^^ 
m.B,^mM(D\L7.vy\%7^^Mt(onmi^'pfs.<.mB\zmm^n^'ox^^^^m.^'f 

^^fStt<b©g|]Stt75^eASu<fc O^^nXV^fc (Hebbes,T.R. et al EMBO J. 7, 1395-1402, 

1988. Grunstein,M. etal Nature 389, 349-352, 1997) o l/:ty-A4'®tX h>OU v' 

t.xm^ fs.n^m'Tifi dna \zmi.x^^ i^o\zt^y). zio^t<f£^tm^ 

e> nX -5 (Hong,L.et al J.Biol.Chem. 268, 305-314, 1993) » 

^--if(HistoneAcetyltransferase);HAr) t hT. b >iiJi7-t5";Wk^^ (k7.h>x7-fe 

^ ^ -il(Histone Deacetylase); HDAC) <!: ©;t ^ >7> H ck o TiOl^ $ tlT § d t /{>^^^ 

^,nT:feO. j5^, Vi<t:)3!)^(D hat HDAC *^|Wl^^n^<Dte^Pliil3*5l':t'5 

EMttjO^^^SnTVi^ (Ogryzko,V.V. et al Cell 87, 953-959, 1996^ Brown,C.E. et al 
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Trends Biochem.Sci. 25(1), 15-19, 2000, Grozinger,C.M. et al Proc.Natl.Acad.Sci.USA 96, 
4868-4873, 1999) o 

ff^&.ttl^^^^tiT\f^fz (Counsens,LS.et al J.Biol.Chem. 254, 1716-1723, 1979). ^fc. 

W^<^mmM^(D Trichostatin A (TSA)MflajlSe©#±. ^Mbl^W^^I" CI tf)^^^n 
X\f^tctl^ (Yoshida,M. et al Cancer Res 47, 3688-3691, 1987, Yoshida,M. et al Exp.Cell Res 
177, 122-131, 1988), «I^JCii7-fe5";Ht; h >^^^$1^, U^^mi^tc HDAC 
^m^^tz^U^'^^TSA-^^^tir^HDACm.^M'^^)^ ^ t/?>^*BJ (Yoshjda,M. 
et al J.Biol.Chem. 265, 17174-17179, 1990) . 

m(D HDAC m.^M\z-o\,^xhmwm/uX'\'>^o m.^mi^mm!^xh^ Trapoxin \t 
mmmm^mp\L> v-sis mn^^mmo^mm^jE'Mit-t^i^m^m^nx^^rz:^^ 

(ltazaki,H. et alJ.antibiotics 43(12), 1524-1534,1990), t^JC HDAC M-^MX:^^ JI ti)^m 
^ti^ttlofz (Kijima,M. et al J.Biol.Chem. 268, 22429-22435, 1993) . ■^■©Plll?^ 5S;ti^ 
'^mf^Xh ^<Ltti^^. ClOTrapoxin 7°D-7't X^X^tVtZm'ut^ b h HDAC 

(Di^ D — - >iJf fe$g^$nTVi-5 (Taunton,J. et al Science 272 408-411, 1996). -^Offi,. 
Depudecin (Kwon,H.J. et al Proc.NatI.Acad.Sci.USA 95, 3356-3361, 1998) , Phenylbutyrate 

(Warrell,R.P.Jr. et al J.Natl.Cancer Inst. 90(21), 1621-1625, 1998) , Pivaloyloxyraethyl 
butyrate (Aviram, A. et al IntJ.Canccr 56, 906-909, 1994) , MS-27-275 (Saito A et al Proc. 
Natl. Acad. Sci. USA 96, 4592-4597, 1999) , CI-994 (Howard, C.T et al Proc. Am.Assoc. Cancer 
Res. abst #2886, 2002), SAHA (Richon,V.M. et al Proc.Natlj\cad.Sci.USA 95, 3003-3007, 
1998 ) , CHAP (cyclic hydroxamic acid-containing peptide) ( Furumai,R. et al 
Proc.Natl.Acad.Sci.USA, 98, 87-92, 2001) , Valproic acid (Gottlicher, M. EMBO J. 20, 6969-78, 
2001), NVP-LAQ824 (Pej-ez, L.B. et al ProcAnAssocCancer Res. abst #3671, 2002, 
WO02/22577^$S), Apicidin (Cancer Res. 60, 6068-6074, 2000) tl HO^t^kiifi m>AC 

mm^m^'nT^':.tm%.^-^nx\^^ho 
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^fc, MicTio T. < ^is^o^-fi^^y'"^ )rmmm^mu hdac la^f^^ ^ 

Wf^vl^d^^^^^l-TVi^. -B^J^^f, FK228 (Nakajima,H.et al Exp.Cell Res. 241, 
126-133,1998) WT^ (l) T^$n^x7°>'^y5" hMb'&ft (Bll^><^li WO02/06307 

^nyyvvv<tkm■.^^sml)^ TI3-K (u) T^$n^xVv-^7°5^F^ti^ 

#J (#11 2001-348340 ^<^fB) SLlTflB-^^ (lla) T^^n^X^v^^^ hMb^J^ 
(#11 2001-354694 ^'M^) mom^tim^o ^IT . S (l) T*^n§x7°>--^7°g" 

hMb-artl^ FK288 ^7C#:. -^^ (n) }c:fev^TR;{>Hv:/nifji/ST^§fe©^<b 
(Ila) T^$n^xyv'^7°5"hMb^tl^^b-&tlA~C©S7t#.i:^n-?^'niII& 




(I) (II) 

(1^4" R ^ V 7°p sec-y5";i/Sx«'i' V 7>;i/a*^i*-r^.) 
v^-s (##i^3ti^i W2#B.i)c ^fe^cD^f't). m7i.\tmyk^. gs^gs^s. -fe 
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tl^. lufB FK22BM7tW(DWmmm mV^y:^ l ) \Z\t. FK228 M.7tmt^(D HDAC 

WO02/055017-%A>7l/^y h (^itfFlSlit 2 ) \Z\t. HDAC El^W^tttX U h^^ 

y'x&mt^^umvtc T mmiz^^^xmta^^^mmA^f-omm^iE'Btmmizt 

HDAC Pfl«^J:^^'PfipDj'»m^'^ h 'J 7.}$.^(D^m • ^tt^iaWTS t^^itf 

^mwM. mm^j^-^^ (ra), »ttH0ie (oa) fsi^ommmmn, mm^^ 
x^^t!}^. mn<Dmmmz^i^ximmm0km'p}^7)]^ti >mM*^'i>c#^i4 • t>j#T 
M^±^fx\^^^tit-mxm^^mz$>^o 

Dx7-if©ss#, m^<Dmm\zx^^\^. 't(Dm(Dmmz^\,^x\mmi^mz:i5 
^•fmim-^ h u ^ >^ (D^j^ • ^tt/j^mffi vxmm $ n?. (^^^iti^iJis^c 7 rd? s . 

mm(DmM\Z'Dti.i)^^. '^\ZZ(DWiWim<Dm.mf)K RA{':feliT«t*:#T#ffi^© 
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Marks,PA.e), Tjournalof the National Cancer InstituteJ, 2000^. ^92 

p.1210-1216 

[^^ffKi^2] Kim,M.S.6^ TNature MedicineJ x 2001 ^7#> p.437-443 
[##flF^S^ 3 ] Darkin-Rattray.S J. ^ . T Proceedings of the National Academy of Sciences of 

United States of America J, 1996 H 93 #. p.13143-13147 
[##fi=3^S)J4] Stefifan,J.S.&. TNahireJ. 2001 Il413#x p.739-743 
[##ffF]^l^5] Dion,L.D.C), TvirologyJ. 1997 ^ 231 p.201-209 
[$¥^WXM 6 ] Chen,W.Y. ^ . Tproceedings of the National Academy of Sciences of United 

States of AmericaJ, 1997 ^94#, p.5798-5803 

mWfF:^M7l ishiguro, N, rgijM- ^^©abt0^ («^^ h u mmM 

1997^2^ 25 p.81-85 

[##fl=3S:g^ 8 ] Ozaki,s 6, r^oT*5^fcVi«-llfin3^S0iff:fe»^j, 

(tt) g»tH/Kgl5. 2001 ¥ 11 20 0, p.46-95 

l$^^WXM.9) Lohmander,LS.6., TArthritis and Rheumatism J , 1993 ^36^. ^ 
9^> p.1214-22 

[##I^5:S^10] Malfait, AM.e)> Tjoumal of Biological ChemistryJ > 2002^, M 277 
#> ^25-^> p.22201-8 

[i¥^^yMl 1] aose,D.R.6> fAnnals of the Rheumatic DiseasesJ, 2001^, ^60 
113-^. p.62-67 
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li^M^XMl 2] Arner,E.C.6, Tcurrent Opinion in PharmacologyJ . 2002 |g2#. 
p.322-329 

mnxm 2 ] m^'j^m W002/055017 ■%/n°>7 uyh 

i^mM^mitt, HDAc mmit^m(D^m\z-D^m:mmr^^x\ #<©^jg®^ 
< mt^^ HDAC mmit^mt^. ^^-frthmtm^^nmrnn-'^ h ^j^7.^mm^if 

i^mmt. hdac m.mit-^m^mn^^tvx^m-r^mmmwmm'^ h 
^fc. :^mmit. }{DAc m-mit-^m^WM^^tiyT^m-r^nrnw^k. mw^)^ 

T^oT. mm^%m<DHDAcm^^t^m^mm\zn^-t^z.ti!}^i^u^nRnf^ 
m-:&m\zm-r^o 

:^mm\m^mmzm-^t^ HDAcmmit^^m^^ M^\zh^mt^^(D±m^-v$> 
:^mmmm\zm^^^n^ hdac ifis^b-&ti.i: ut«> hdac ^m^t^^t^^^zs 

\Z^<DMX'$>^. Mi^mzit. -i^^^HDACE^'fb'&^T^^, FK22SRZfWm.7i 
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^y°>'^^f-]^it^m Wb-^^!^ A,B Rxs c) S:U'^ne>®«7c#^ Ms-27-275, 

Trichostatin A, NVP-LAQ824> SAHA^ Apicidin, (Phenylbutyrate, 
Pivaloyloxymethyl butyrate. Valproic acid ^) ^ Cl-994. Depudecin, Trapoxin MD^fc CHAP 

^^m^^XA^t^^tmr^^. Pf^V<\t. FK228 ^iS^OMyt^^ y'-fiy^'f 

(^b'&i^ A,B J^y^^ C) RU^'^ne>®M7C#. MS-27-275, Trichostatin A. 
NVP-LAQ824, SAHA; Apicidin. Phenylbutyrate RU^ Valproic acid Tfe 0 . ckD^ffSb 

<\t. FK228 s.i>*^®m7c#> ^7°->^y5^ hMb^ti ab'&ti A,B c) s:o;'-?-n 

6<DM7ti^^ MS-27-275^ Trichostatin A, NVP-LAQ824, SAHAS.t)^Apicidin T^-S. 
^fc, PIit©M^i§OC:ne.<^'fb'&^®^##'b*^BJ<^ HDAC H^^b-^^iibT 

HDACPfl«?SttH^ <ik^<D-^^-^m. mX\t> Yoshida, M. et al J.Biol.Chem. 265, 

17174-17179, 1990 fcS2«©^^{CtJ^-:5T§B{Ci!j^T'^^o M^m\Z\t. 

• FK228 : 1.1 nM (iCso^it ; Exp.Cell Res. 241, 126-133,1998) 

• -fb^tl A : 30 nM JC^S ViT*9 85%PJa* 

• MS-27-275 : 2 MM (iCsoffi ; Proc. Natl. Acad. Sci. USA 96, 4592-4597, 1999) 
•SS^(Na:^): 280 MM (IC50 fit ; Exp.Cell Res. 241, 126-133,1998) 

• Butyrates (K^, Phenylbutyrate, etc.) : raM rJ?*— (Nat. Rev. Drug Discov. 2002 1, 
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287-299, 2002) 

• Valproic acid : mM (Nat. Rev. Drug Discov. 20.02 1, 287-299, 2002) 

• Trichostatin A : 2.1 jiM (IC50 ffl ; Exp.Cell Res. 241, 126-133, 1998) 

• NVP-LAQ824 : 0.03 H M (IC50 ffi ; Blood First Edition Paper, prepublished online June 19, 
2003) 

• SAHA : 10-20 nM (IC50 ffi ; Proc. Natl. Acad. Sci. USA, 95, 3003-3007, 1998) 

• Apicidin : 5 nM (iCsoffl ; Cancer Res. 60, 6068-6074, 2000 ) 

im 0J CDS'J C9» ^ b I i HDAC Pfi^'fb'&'-f^ \%. ±12 Yoshida ^ © {C J: D Zl!!^ L 
HDACa#« (iCsoiii) 30^^100 MMOT> ct 0$?^ U < ft 10 liU.)>XY. MiZtif^ 

^xiti^mom\z^-¥^n^o 

HDAmmt-tmoh hiz^T^mmn-^mit. HDAcm»it^mo:)mm\z}^^\^xm 

±mMr^^ti}^-e^^o ®^^PS-^0»^, 10^fc<3*tO.OOl}6^e.5OOmgJf^L 
< ^S0.01~300mg*^ii^T2fe t). Cin^lllT3fe^l/itt27!»M4lIlfc:^ttTS^T§o mW 

^^1^, ^yi§v<\tmmp^miz$ma^-^-^n^m'^\t.mmrcK)mo.mii)^^ 

100mg:!&^.S^^b<«0.001'-10mg>6^aSST$>^o I^^Mm. mi 

^mMiz^^mDi^^(Drzib(Dmi^m.^mtLT\t. mm. mi mmmnjm^^^ 

. 8 
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M(D^ounmi ^mn^ m^m. ^^mu M^j^^wbTViT'bj;^^. 

^ib\zmmim. mm. umL mm^ ^mi 'kmm mfLU. y^v-X). 
^jii-jtii^ mMn(ow.■^y^•m^\z^^'c^m'c■^t\.^'> z.n^\xx^Mo^m'm.^ 

£^T, mmm\zxif^m<DMmi^^xtb^ hdac PI^'fb^#®P0l>:#«^-7 h 
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mnmi ^•^^t^mR^mmm\zm^':fu7'-tif^)ti> (pg) (u 
^-^^^ (5*efes, i.o~i.5kg) ^TmMmyx'Wm-^-^tz^. mmm^mm 

(0.25%-lmM ; GIBC0:BRL ^hSS) \ZX 1 m^HSMOW:^ ISOOrpm^ 5 ^XM'b 

^MVttmiytcMM^yjV^y^^'k^-'ifMM (DMEM^ omco-BRLaM) xm 
^htco m^^T^y^^i—^ A (0.15% ; ^-U>:^/- • x'>A-r Ai±M) /dmem 

T 37*0, 3~12 f^r^^M bfc^. D >^ vzL 7 ^ JVi$^— (100 ^£m. Falcon It®) 
®M^§ 1500rpm> 5 ^j^O^'b^^M^Z-^^^-f^ t>^#«^»^-&fc„ DMEM/10%FBS 
{C» b fc^. DMEM/10%FBS ©ffitC 2 X lO'ceUs/ml ^ ck P b . 

tZo 3 B^tClgilli^50/ig/mI 7Xn;i/lf>^#^DMEM/10%FBS±§±11i (OT, 77>I1 
)V^>m^m) 200/iI tw^^b, $e>t2 QFb^^«& 2 lHl^«PjMbfc. ^-ijr 

^mmmm^wi-mmmm^mmm loucmi o)m^'so4^^77.njv}i>wt^mm 

uHZXSBm^^. m^l^Tz'^^ 200 fil(D7 7. ZijV\iy'm^^X 3 m^^L-^ 200M1 
(077.n)V\iyW^MXl Bm^^\^fCo *ljia^l/iM ® aU-trans V=^J^>W: 
x-^h^) T'^M b. 48 B^Fp^^©J§*±^^ 20m ] fOlHllR b, Vv'Z^tl'^yV (Packard 

mmim'k 100%. -O^mW^ 0%i:bfcH5J-^T^(D PO 
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m^) m^^T^ 1 iz^To ^ HDAc mm<t-^mit. mmzmmt^ < . ^<d hdac 
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mm 


?G6^mm.m (%) 




1000 nM 


98 




100 nM 


93 




10 nM 


51 




InM 


20 


FK228 


100 nM 


97 




10 nM 


39 


MS-27-275 


10 M 


87 




1 M 


52 




3mM 


93 




0.3 mM 


27 


Phenylbutyrate 


3mM 


66 




ImM 


14 




0.3 mM 


-2 


Valproic acid (Na ^) 


3inM 


79 




ImM 


46 




0.3 mM 


49 


Trichostatin A 


1000 nM 


58 




100 nM 


40 


NVP-LAQ824 


300 nM 


90 




30 nM 


26 


SAHA 


3000 nM 


71 




300 nM 


13 


Apicidin 


. 300 nM 


92 




30 nM 


25 



mmm2 ■. ^ir^i^'Ww^mmmm\z^n:bTGmmm^m^ (n^iM) 
mmmi tmm\zi.T^-^^WL^wi^mmmm^mmvrz, nmm lOng/mi (^th 

IL-ljS (R&D System as) T»L. 48m^W:(Di^^±.m^ 20ii]^-Dmi^h. 

y'ti^yh (Packard ^fflv^ ^feitistt^Mbfc. ^mit^mtmmmmtm 
n^i f^mim'^ ioo%. il-i miam^ o%t i^rc^^m'^^<D pg ^mm.^^ 



12 



wo 2004/017996 PCT/JP2003/010460 



^2 





mm. 


PG Tfmm-B K%) 


\^-^m A 


30 nM 


61 




3nM 


39 




0.3 nM 


6 


FK228 


30 nM 


97 


MS-27-275 


30 M 


95 


Mi? (Na:i:) 


5mM 


78 



]^€^i&i?^J®X^ U-r:>'i5/{3J^:<ffiVie.nTVi-5:^?*Tafe'& (Spmto S.et al, Agents 
Actions;39, C160-2, 1993)o M^^^ in vitro \Z^\f^Xs J >^^fefj; IL-1 ^ICct § 
PG^^^^SJ|]$!|-r-5f^^/&^'*^-7 h U ^P:/Dx7—tlM^J (LawrenceJ. etal. 

Arch Biochem Biophys. 344(2), 404-12, 1997) -tP^a^^^ T^JV^T ^77. IdcfeV^TfeMJlS^ 
h U ^7 7.0:^»-^i4Sr^^?lC^fll$lJ1-^ ;ii:«IS^nTViS (Ann Rheum Dis. 54(8), 
662-9, 1995, J Exp Med. 182(2), 449-57, 1995> Adv Dent Res. 12(2), 82-5, 1998 'Bl(S Inflamm 
Res. 49(4), 144-6, 2000) c ct-:3T> ^M^T^nfc^mJ^tSSE^tlfc^^HJ^W^fife^)' 

Tab 5 HDAC liS'fb'&if^ti, W^^mw\-^ Y U • «§iJp$ijf 

tLT*ffl-ea6^. ^fc. *^BJ©W«^>T$>§ HDAC Ra^b-^i^^i, ti^WMIS^ 

V h u fpT.cD'm • ^mimm-t^'^^mmwkmr^-h^ il-i ^imu^/^ >m 
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m ^ o m m 

2. mrnhxhy^yt^jummmmit^mf)^. fk228. (d T^^n^-^y 

"e:^$tl^x7'>'^:/5=-H'fk'o-#>, MS-27-275, Trichostatin A, NVP-1AQ824, SAHA. 
Apicidin» Phenylbutyiate> Valproic add, Pivaloyloxymethyl butyrate» CI-994, Depudecin-. 
Trapoxin> CHAP JkZMMfl'' ^^^^ ^tl^W^O^K 1 f&m<DMc 




(I) (II) (Ila) 

3 . HuiBhx h >mr-iz^Mmmm.mit'^mM. fk228, 2 mm<D^ co 

T^^ti^xT/v-^^^^Hb-grtl, ^5lt0lBH2E«®-IS^ (II) X'^-^n^9'y°iy 
^-f^ n^m. W^O^H 2|E«®-j3giC (Ila) T^^tl^^^y^^y^" H'fb'&^I. 
MS-27-275, Trichostatin A, NVP-LAQ824, SAHA, Apicidin, Phenylbutyrate Valproic 

4. iaf2ti7.h>IBiT-fe5^;Hbas^Pl«'fb'&%)«>t, r^Ea^, Joumal of Biological 

Chemistry, 1990 H 265 pl7174-17179J f3S^O;^)4{C J: 0 Zlfl^bfehT. h >JI5J 

1 mM<DMo 
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1 2. H0t*c#m^-T h ^j^7.^\zmm'r^f^m0'^m:BLZsmm:^mx'$>^r. 
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